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INTRODUCTION
Hieracium L. and Pilosella Vaill. are taxonomically complicated vascular plant genera which form agamic complexes with a base chromosome number of x = 9. Their taxonomic difficulties are due to the coexistence of sexual diploids as well as facultative and obligatory apomicts, resulting in very complicated patterns of morphological variation. Knowledge of ploidy level, which especially in the genus Hieracium indicates the mode of reproduction, is of particular interest in understanding taxonomic and phylogenetic relationships.
Both genera are dominated by polyploid, hybridogenous taxa characterized by agamospermous reproduction (gametophytic apomixis) (Skawińska, 1963; Stace, 1989) . In the genus Hieracium, triploids and tetraploids are most frequent and pentaploids only occasionally have been found (Stace et al., 1995; Chrtek, 1996) . Sexual diploids in Hieracium are very rare and restricted mainly to refugial areas of Southern Europe (Merxmüller, 1975; Schuhwerk and Lippert, 1998) .
In the genus Pilosella, determining the mode of reproduction on the basis of ploidy level is more complicated, because facultative apomixis (apospory of Hieracium type) and even full sexuality of polyploids are known (Krahulcová et al., 2000) . So far, seven ploidy levels (diploids to octoploids) have been recognized in Pilosella (see, e.g., Krahulcová et al. 2000) .
During several years of studies on Hieracium and Pilosella in Southeastern Europe, the second author (ZS) collected many living plants and transplanted them to an experimental garden. Many of them have never been analyzed karyologically to date. The present paper gives chromosome numbers for 46 taxa of Hieracium and Pilosella. The ploidy levels of 17 taxa are published for the first time.
MATERIAL AND METHODS
The chromosomes were analyzed in wild-collected plants grown in the experimental garden of the second author (ZS). The root tips were incubated in a saturated water solution of α-bromonaphthalene overnight at 4°C, fixed in 1:3 acetic alcohol and then hydrolyzed with 1N HCl at 60°C for 10 min and squashed in a drop of 45% acetic acid between cover slip and slide. Cover slips were removed using the dry-ice method. The chromosomes were stained with 0.1% aqueous solution of toluidine blue, counted at mitotic metaphase and photographed with a Nikon Optiphot 2 microscope.
The taxonomic treatment of Hieracium sect. Cernua R. Uechtr. follows Szeląg (2003) .
Vouchers are stored in the herbarium of the second author (Herb. Hierac. Z. Szeląg). (Chrtek, 1997; Mráz, 2001; Mráz and Szeląg, 2004) , the triploids were repeatedly reported from the remaining parts of the extensive arcto-alpine range of the species (Goldblatt and Johnson, 1979--) , incl. the Vranica Mts. , without a precise station).
RESULTS AND DISCUSSION
Hieracium alpinum s. lat.; 2n = 3x = 27 Poland, Tatry Zachodnie Mts., Mt. Ornak, 1830 m a.s.l., in Juncus trifidus communities.
The present study based on 12 analyzed wildcollected plants does not confirm a tetraploid chromosome number published for this taxon from the same population (Szeląg and Jankun, 1997) . On the other hand, the occurrence of two different cytotypes within the same population is possible. The plants from Mt. Ornak differed from H. alpinum s.str. in having spathulate rosette leaves, glabrous on the upper surface and relatively small capitula. This taxon is the subject of ongoing studies to be presented separately. This chromosome number confirms the number previously published for the species (Ronikier and Szeląg, 2008 Goldblatt and Johnson, 1979--; Schuhwerk and Lippert, 1999; Mráz and Szeląg, 2004 This is the first chromosome number for this species known only from the locus classicus on Mt. Treskovac (Zahn, 1910) .
Hieracium amphigenum
Hieracium borbasii R. Uechtr.; 2n = 4x = 36 ( Fig. 10 ) Romania, Southern Carpathians, Retezat Mts., Saua ciurila pass, 1800 m a.s.l., grassy places in Pinus mugo communities on granite.
This is the first chromosome number for this species.
Hieracium cernuum Friv.; 2n = 2x = 18 Bulgaria, Rhodope Mts., between Perelik chalet and Mt. Goliam Perelik, 2050-2100 m a.s.l., rocky grasslands on granite.
Chromosome numbers in Hieracium and Pilosella
Plants from two disjunct populations (A and B) were examined. This is the first chromosome number for this species. Until now, the only known diploid in H. sect. Cernua as redefined by Szeląg (2003) was H. sparsum Friv. (Vladimirov and Szeląg, 2001b) .
Hieracium grisebachii A. Kern.; 2n = 3x = 27 ( Fig. 1 ) Austria, Tirol, Oetztal valley, Sölden, between Gaislachalm and Gaislach, 1890 m a.s.l., Larix europaea forest.
This chromosome number confirms the number previously published for the species (Schuhwerk and Lippert, 1999) .
Hieracium hazslinszkyi Pax; 2n = 3x = 27 Romania, Apuseni Mts., Mt. Bihar, Picea abies forest on northern slope on granite.
This is the first chromosome number of this species recognized by Zahn (1938) This tetraploid chromosome number does not confirm the triploid count previously published for the species from the same population on Mt. Tomeasa (Mráz and Szeląg, 2004) .
Hieracium magocsyanum Jáv.; 2n = 3x = 27 (Fig. 2 ) Romania, Southern Carpathians, Retezat Mts., Mt. Butea, 1770 m a.s.l., grassy slope with Pinus mugo communities on granite.
This chromosome number confirms the number previously published for the species (Mráz and Szeląg, 2004) .
Hieracium mirekii Szeląg; 2n = 4x = 36 Romania, Southern Carpathians, Retezat Mts., Saua ciurila pass, 1800 m a.s.l., open grassy places in Pinus mugo communities on granite (locus classicus of the species).
This is the first chromosome number for this recently described species (Szeląg, 2006a) .
Hieracium naegelianum Panèić; 2n = 3x = 27 Montenegro, Komovi Mts., Mt. Kom Vasojevićki (locus classicus of the species), 2310 m a.s.l.
Hieracium naegelianum is known only from triploid populations (Merxmüller, 1975; Grau and Erben, 1988; Buttler, 1991; Vladimirov and Szeląg, 2001b; Niketić et al., 2006; Chrtek et al., 2007) . Recently a diploid ploidy level was found in the closely related H. renatae Szeląg (Szeląg, 2010) .
Hieracium pannosum Boiss. subsp. pannosum; 2n = 3x = 27 (Fig. 9 ) Macedonia, Šarplanina Mts., Mt. Šija, 1710 m a.s.l., calcareous rocks on road to Mt. Ljuboten.
The same chromosome number was reported in plants from the Stara Planina Mts. in Bulgaria (Chrtek et al., 2007) and from Greece (Strid and Franzén in Löve, 1981; Papanicolaou in Löve, 1984; Schuhwerk and Lippert, 1998) . Tetraploids are known from Bulgaria (Vladimirov and Szeląg, 2001b) and Greece (Papanicolaou in Löve, 1984) . The only known diploid in Hieracium pannosum agg. is H. petrovae Vladimirov & Szeląg described from the Rhodope Mts. in Bulgaria (Vladimirov and Szeląg, 2006) . This is the first chromosome number for this species.
Hieracium prenanthoides s. lat.; 2n = 3x = 27 (Fig. 6 Chrtek, 1996 , Chrtek et al., 2007 . Diploids seem to be common in the French Alps (Favarger, 1969; Favarger in Löve, 1969; Chrtek et al., 2009) , and most likely do not extend beyond this area. Tetraploids were reported from Iceland (Löve, 1970 This chromosome number confirms the numbers previously published for the species from the Eastern Sudetes (Chrtek, 1996) and Western Carpathians (Chrtek at al., 2004; Mráz, 2005 This is the first chromosome number for this taxon.
Hieracium stygium R. Uechtr 2n = 4x = 36 Poland, Eastern Sudetes, Mt. Śnieżnik Kłodzki, Hala pod Śnieżnikem, 1270 m a.s.l., subalpine meadows with Festuca supina and Nardus stricta.
Hieracium stygium is the most frequent mountain Hieracium species in the Śnieżnik Kłodzki massif (cf. Szeląg, 2000 under H. chlorocephalum R. Uechtr.) . This is the first chromosome number for the species from Poland, which confirms previously published counts from the Hrubý Jeseník Mts. (Chrtek, 1996) and the Western Carpathians (Chrtek, 1996; Mráz, 2001 ).
Hieracium tomiasae (Nyár. & Zahn) Nyár.; 2n = 3x = 27 (Fig. 4) Romania, Southern Carpathians, Þarcu Mts., Mt. Tomeasa, 1800 m a.s.l., rocky slope on granite (locus classicus of the species).
This chromosome number confirms the number previously published for the species (Mráz and Szeląg, 2004 (Chrtek at al., 2004) and from the Hargita Mts. in the Eastern Carpathians (Mráz and Szeląg, 2004) . This chromosome number confirms the number previously published for the species from many parts of its geographical range Ilnicki et al., 2010) .
Hieracium transylvanicum
Hieracium tubulare Nyár., 2n = 4x = 36 1. Romania, Southern Carpathians, Þarcu Mts., Mt. Tomeasa, 1800 m a.s.l., rocky slope on granite.
Chromosome numbers in Hieracium and Pilosella (Szeląg, 2006b) . This is the first chromosome number for this species. The triploid chromosome count published by Mráz and Szeląg (2004) belongs to another species (cf. Szeląg, 2006b ).
Hieracium vierhapperi (Zahn) Szeląg; 2n = 4x = 36 Austria, Kärnten, Kareck massif (locus classicus of the species), Saraberger Wiesen, 1770 m a.s.l., grassy slope with Juniperus alpina.
This chromosome number confirms the number previously published for the species from the Alps and the Western Carpathians (Szeląg, 2004b (Szeląg, , 2006a .
Hieracium werneri Szeląg; 2n = 3x = 27 (Fig. 3 ) Bulgaria, Central Rhodope Mts., Mt. Snežanka, 1860 m a.s.l., along forest road from Pamparovo (locus classicus of the species).
This is the first chromosome number for this recently described species (Szeląg, 2006c) .
Hieracium sp. 'Aleko'; 2n = 3x = 27 Bulgaria, Vitosha Mts., Aleko, 1800 m a.s.l.
A new, undescribed species of H. sect. Cernua, morphologically similar to H. grisebachii A. Kern. from the Eastern Alps in Austria.
Hieracium sp. 'Mt. Cherni Vrah'; 2n = 3x = 27 Bulgaria, Vitosha Mts., Mt. Cherni Vrah, 2100 m a.s.l.
A The five above-enumerated undescribed taxa of H. sect. Cernua are the subject of ongoing studies to be presented separately (Szeląg, in prep.) .
Pilosella aurantiaca (L.) F. W. Schultz & SchultzBip.; 2n = 3x = 27 Romania, Southern Carpathians, Retezat Mts., Mt. Butea, 1810 m a.s.l., grassy places in Pinus mugo communities on granite.
A triploid chromosome number has been published only from Poland (Skalińska, 1967) and New Zealand (Bicknell, 1997) . Tetraploids are likely most widespread in this species; pentaploids are less common but repeatedly reported throughout Europe. Higher ploidy levels are rare (for detailed overview see Rotreklová et al., 2002) .
Pilosella fusca (Vill.) Arv.-Touv.; 2n = 4x = 36 Romania, Eastern Carpathians, Rareu Mts., below Piatra Doamnei rock, 1500 m a.s.l., damp meadow with Caltha laeta in Picea abies forest. This is the first chromosome count from the Carpathians. Tetraploid and pentaploid cytotypes are known from the Bavarian Alps (Schuhwerk and Lippert, 1997) . We adopt the name Pilosella fusca (= Hieracium fuscum Vill.) for plants of the morphological formula P. aurantiaca > P. lactucella, according to Zahn's (1921 Zahn's ( -1923 The same chromosome number was found in this taxon from southwestern Romania (Krahulcová et al. 2009 ), Bulgaria (Suda et al., 2007 Krahulcová et al., 2009) , Greece (Grau and Erben, 1988 ) and other parts of Europe (Goldblatt and Johnson, 1979--; Schuhwerk and Lippert, 1997) .
Pilosella officinarum F. W. Schultz & Schultz-Bip.; 2n = 6x = 54 (Fig. 12 ) Romania, Banat, Mt. Treskovac, 680 m a.s.l., dry pasture on quartzite.
Recently, pentaploid and hexaploid chromosome numbers were published from Banat by Mráz et al. (2008) and Krahulcová et al. (2009 The species is also known as Hieracium heuffelii Janka (cf. Szeląg, 2007) . Diploid chromosome counts were published by Mráz (2009) and Szeląg (2007) .
Pilosella rothiana (Wallr.) F. W. Schultz & SchultzBip.; 2n = 4x = 36 (Fig. 11 ) Poland, Lower Vistula valley, Wiosło Duże Reserve, 50 m a.s.l., thermophilous grassland on slope above Vistula River. This is the first chromosome number for this species from Poland. Previously, tri-and tetraploid chromosome counts were reported for the species (Rotreklová et al., 2002 (Rotreklová et al., , 2005 Suda et al., 2007) . Pilosella rothiana is a morphologically intermediate species of presumably hybrid origin between P. echioides (Lumn.) F. W. Schultz & Schultz-Bip. and P. officinarum. Most recent studies (Trávníèek et al., 2011) showed that the whole population of P. echioides in the Lower Vistula valley is represented by diploids (sexual), hence hybridogenous taxa are possible.
Pilosella sabina F. W. Schultz & Schultz-Bip.; 2n = 4x = 36 Romania, Mehedinþi Mts., Mt. Domugled, 1090 m a.s.l., calcareous rock on summit.
The chromosome number published by Mráz and Szeląg (2004) for P. cymosa F. W. Schultz & Schultz-Bip. from Banat in Romania refers to P. sabina [= Pilosella cymosa subsp. sabina (Sebast. & Mauri) H. P. Fuchs]. Four ploidy levels (2x, 3x, 4x, 5x) were published in the P. cymosa agg. While the diploid count refers mostly to P. cymosa s.str., the rather common tetraploids and very rare pentaploids and hexaploids belong to other taxa within this group Lippert, 1997, 2002; Vladimirov and Szeląg, 2001a; Rotreklová et al., 2005; Suda et al., 2007) . This first record from the Polish part of the Tatra Mts. confirmed data published from the Slovak Tatras (Murín et al., 1999; Mráz, 2003; Šingliarová et al., 2008; Šingliarová and Mráz, 2009 ) and Romanian Carpathians Šingliarová and Mráz, 2009 ).
